Calculation of dietary intake for beef cattle using the equation outlined by the NRC (1984) is confounded by the need to know the net energy for maintenance content of the diet e). Intake cannot be calculated until -g is specified, but intake must be indicated before performance can be predicted. To calculate mg, dietary intake must be known or estimated, or it can be calculated using a complicated quartic equation. This quartic equation, when solved, gives the percentages of selected feedstuffs necessary to balance a diet. Racing the resulting percentages of feedstuffs necessary back into the 
NRC (1984) tables were determined by iteration and not calculated directly. The calculation of NEmkg requires known quantities of dietary components, which implies that intake is known or can be estimated. Bruce (1987) developed a quartic equation that describes the net energy system (Lofgreen and Garrett, 1968) to calculate a diet €or feedlot cattle without a starting intake estimate, but this equation is quite complex. Others (NRC, 1987) have developed predictive intake equations; however, they require either or some estimate of energy concentration in the diet. This study derives and presents accurate and simple equations for calculating % for all classes of beef cattle. Simplification gives insight into the nature of the predictive intake equations while greatly improving the usefulness of the net energy system in field situations and in certain models for which more complex solutions are not feasible.
Materials and Methods
Previous research (Bruce, 1986) has established that on a mathematical basis, irrespective of kind or number of dietary components, a diet balanced for growing, finishing, or breeding beef cattle always provides the same amount of for each particular category and ADG. 
These variables are defied in Table 1 .
The quartic equation (Bruce, 1987 ) is as
form, any two feedstuffs can be used, but by using the values described for F1 and F2, the equation can be further simplified to the
. In this
In the net energy system, To further reduce the two equations into a usable form, X, the percentage of F1 needed to balance the diet for energy, must be solved. A modified Newton's root approximation resolves X. The approximation algorithm is X = X -(F(X)FOC)), where F(X) is the derivative of F(X). The reduced quadratic equation serves as the FOC) function. To employ Newton's method, a reasonable estimate of X is needed. Because it is impossible for a feedstuff to be less than 0% or greater than 100% of a diet, .5 (50%) was used as a logical starting estimate. Therefore, X = .5 -
F(S)/F'(S).
By substituting the Newton X value into the revised quartic equation, multiplying by MI, and mathematically reducing, an equation is developed that predicts NEmkg requiring no external inputs except for the coefficients that describe the animal. This value can be used in the 1984 NRC intake equation to predict intake or into any equation that uses dietary energy density to predict intake (NRC, 1987).
Growing and Finishing Carrle. The NRC intake equation coefficients for growing and finishing cattle are C1 = .1493, C2 = .046, and C3 = .0196. The following are simplification intermediates specific to growing and finishing cattle for the quartic equation: ' A = average live weight gain W d ) ; 2 = frame size/ sex correction factor (medium-framed steer, largeframed heifer, and medium-framed bull, Z = 1; large-framed steers, Z = 1.1; large-framed bulls, Z = 1.05; and mediumframed heifers, Z = .9); C is the coefficient for the NRC Ne equation (medium-framed steer, .0557; largeframed heger, .0608; largeframed bulls, .W37; medium-framed heifers, ,0686; and medium-framed bulls and large-framed steers, .0493); and D is the exponent in thal equation.
growing heifers X = .47. Optimization of F1 resulted in values similar to those used for growing and finishing cattle. Table 3 presents equations for all classes of breeding females.
Results and Discussion
Compared with the NRC NEmlrg values presented in tables 10 and 11 of the 1984 NRC, the equations for NEmkg are accurate and easy to use. The correct equation must be used without rounding coefficients in the equations. These equations are based on the 1984 NRC energy requirements and intake equations; they are subject to the same limitations. As an example of their use, for a 300-kg, medium-framed steer gaining at 1.0 kdd, the correct equation is 3.02/(2.85 -A1.m7), where A is ADG (live weight in kilograms), which is equal to 1.63 Mcal/kg of net energy for maintenance. The equations presented for breeding beef cattle, requiring only inputs of gain, weight, and amount of daily milk produced, are unique. These equations allow the input first of desired performance level and then the calculation of the needed energy density for the desired performance.
Implications
On a mathematical basis, irrespective of kind or number of dietary components, a diet balanced for growing, finishing, or breeding beef cattle always provides the same amount of for each particular category and production factor (ADG or milk production level). This is also true for NE&. The solved NRC equation to predict for largeframed growing steers, 3.66/(3.54 -A1.W7), as an example, has no input for live weight, only for gain. Subsequently, dry matter intake is predicted by the NRC using equations with body weight and production factors as the only inputs. Prediction of intake with these equations ignores the physical or chemical characteristics of the feed and ignores any metabolic and sensory factors influencing the animal. This situation does not seem realistic and demonstrates the need for continuing research with dry matter intake, which is one of the most significant economic estimates that is used in raising livestock Research is needed to model feed characteristics as well as animal metabolism to determine the importance and need of including additional factors in dry matter intake equations.
